Arbmatization of testosterone in Leydig cells purified from mature rat testes was assessed. Leydig cells incubated for 4 hr with increasing concentrations of 1 Hitestosterone exhibited maximal aroiiiatfration at 0.6, M testosterone. (-5000 cpm) were added for determination of recovery. In addition, 50 ,ug each of nonradioactive testosterone, estradiol, and estrone were added for detection of steroids by iodine vapor on the thin-layer chromatograms. Steroids were first extracted with 9 vol of benzene. Then, phenolic steroids were separated from neutral steroids as described (13). The phenolic extract was acetylated with acetic anhydride/pyridine, 1:2 (vol/vol), for 18 hr at room temperature. The acetylated products were subjected to thinlayer chromatography (ITLC-SA, Gelman) with dichloromethane/ethyl acetate, 99:1 (vol/vol). The radioacti6e peaks corresponding to estradiol diacetate and estrone acetate were eluted and radioactivity in aliquots was assayed for quantification of the product. Final proof of identity was established by subjecting the remaining eluate to recrystallization to constant specific activity with the appropriate crystalline estrogen acetate. Recovery of '4C-labeled estrogens varied between 60 Abbreviations: FSH, follicle stimulating hormone (follitropin); hCG, human chorionic gonadotropin; LH, luteinizing hormone (lutropin).
stimulation was first observed atMllr, an 8-fold increase being found during a 4-hr incubation. RTe maximal amount of estradiol produced at saturating conpentratidns of testosterone and hCG was 1.8 The capacity of testicular tissue to perform estrogen synthesis has been known for many years. The first demonstration of testicular aromatization of testosterone to estradiol was obtained in studies with homogenates of stallion testes (1) . More recently the secretion of estradiol by human, simian, canine, and rat testes has been demonstrated (2, 3) . Considerable controversy exists as to the intratesticular site of aromatization and as to which gonadotropin regulates testicular aromatization. In nitro studies by de Jong et al. (4) suggested that estrogens are synthesized in seminiferous tubules and not in interstitial tissue of adult rat testes. Dorrington and Armstrong (5) reported that Sertoli cells obtained from immature rats can perform estradiol synthesis when maintained in culture in the presence of follicle stimulating hormone (FSH) and testosterone. In contrast, it has been reported that the major site of aromatization in the adult human testis is the interstitial tissue (6) . In more recent studies (7, 8) it was found that in vivo treatment with luteinizing hormone (LH) or human chorionic gonadotropin (hCG) to adult or immature rats resulted in induction of testicular aromatase activity. Administration of FSH to 15-day-old rats for 3-4 days (8) or to mature rats for 6 ays (7) had no effect on testicular aromatase activity. These latter observations suggested that Leydig cells rather than Sertoli cells are involved in testicular aromatization. The present study was 50 ,ug each of nonradioactive testosterone, estradiol, and estrone were added for detection of steroids by iodine vapor on the thin-layer chromatograms. Steroids were first extracted with 9 vol of benzene. Then, phenolic steroids were separated from neutral steroids as described (13) . The phenolic extract was acetylated with acetic anhydride/pyridine, 1:2 (vol/vol), for 18 hr at room temperature. The acetylated products were subjected to thinlayer chromatography (ITLC-SA, Gelman) with dichloromethane/ethyl acetate, 99:1 (vol/vol). The radioacti6e peaks corresponding to estradiol diacetate and estrone acetate were eluted and radioactivity in aliquots was assayed for quantification of the product. Final proof of identity was established by subjecting the remaining eluate to recrystallization to constant specific activity with the appropriate crystalline estrogen acetate. Recovery of '4C-labeled estrogens varied between 60 Abbreviations: FSH, follicle stimulating hormone (follitropin); hCG, human chorionic gonadotropin; LH, luteinizing hormone (lutropin).
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Proc. Natl. Acad. Sci. USA 76 (1979) 4461 and 75%. The amount of [3H]estradiol produced, expressed in ng, was calculated from the specific activity of the [3Hjtestes-terone incubated.
In some experiments, equal aliquots of purified Leydig cells were incubated in 1 ml of medium 199/0.1% albumin with increasing concentrations of hCG but no added [3H]testosterone.
The amount of testosterone produced by the Leydig cells was determined by radioimmunoassay as described (14) .
RESULTS
The effect of increasing concentrations of [3H]testosterone (0.12-1.2 juM) on aromatization (expressed as ng of estradiol) in Leydig cells from adult rats is illustrated in Fig. 1 I3Hjtestosterone, maximal testosterone production also was observed at 10 pM hCG (Fig. 2 lower) . The maximal amounts of estradiol and testosterone produced by these cells were 0.49 and 21 ng, respectively.
To establish if aromatization in the presence and in the absence of hCG correlated with number of Leydig cells in the incubation medium, increasing numbers of Leydig cells (1.65-6.6 X 105) were incubated for 4 hr with saturating concentrations of [3H]testosterone in the absence or in the presence of 30 pM hCG. There was a linear relationship between number of Leydig cells and amount of estradiol produced from testosterone with and without added hCG (Fig. 3) investigated, a 30-min lag period was seen before a marked increase in aromatization occurred in the presence of hCG (Fig.  4) .
Because in previous studies (7) we were unable to detect aromatase activity in cell-free testicular homogenates from nontreated mature rats, we investigated if aromatization could be detected in Leydig cells incubated under the same conditions as had been used for testicular homogenates. Leydig cells obtained after metrizamide gradient centrifugation were divided into equal fractions. One fraction was used for incubation with 0.6 ,uM [3H]testosterone as described above. The other fraction was homogenized and centrifuged at 500 X g for 10 min and aliquots of the supernatant were incubated with 0.6 jAM [3H]-testosterone in phosphate-buffered saline containing a NADPH-generating system as described (7 
